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I. INTRODUCTION
This paper examines the impact of the regional cross-listing of stocks on firm value 2 in subSaharan African (SSA) stock markets. It analyzes market reaction around the date of the announcement and of the actual regional cross-listing of stocks. It also discusses policy options for promoting a regional approach to stock market development in SSA.
Regional integration has been proposed in the literature as a solution to stock market development in smaller emerging countries (Demirguic-Kunt and others, 2008 , Tahari, 2007 , Shah, and others, 2008 . Proponents of this approach have argued that regional integration can bring greater efficiency, synergies, and economies of scale; attract the foreign flow of funds; foster risk sharing and portfolio diversification; act as an impetus to financial sector reforms, thereby broadening the competitiveness of regional financial systems and minimizing the risks of financial instability; facilitate capital market development; and lead to economic growth (Faruqee, 2007;  3 Demirguic-Kunt and others, 2008, Adelegan, 2008b) .
Regional integration has been undertaken by SSA capital markets with attendant financial flows in various forms including that of cross-border listing of stocks (Table 1) . Theoretical asset pricing models have predicted an increase in stock prices upon cross-listing. Decisions on regional cross-listing are taken by firms, while policy makers and the stock exchanges facilitate the regional approach to cross-listing by signing memoranda of understanding (MoUs) and putting in place the necessary conditions to harness the benefits of regional cross-listing and develop their capital markets. These conditions include sound legal and regulatory frameworks, macroeconomic and political stability, harmonization of listing rules, accounting laws and disclosure requirements across the region, strong money markets, and incentives for listed firms and other market participants.
Although regional cross-listing can promote stock market development, the decision to crosslist is taken by the firm. Thus, it is desirable to examine the impact of such a decision on firm value. Firms generally are profit maximizers, and so decisions taken by firms are geared towards maximizing the value of the firm and shareholders' wealth. The performance of a firm's share around the time of cross-listing could be used as a measure of the information contained in both the announcement and the actual cross-listing. The stock market considers cross-listing information to be good or bad depending on whether it will or will not lead to an Improvement in the firm's efficiency in both the home and host country. If the information is considered good, it will have a positive impact on the firm's value and shareholders' wealth, and vice versa. The reactions of the share price to cross-listing will indicate whether the market considers such a change significant or not. The behavior of the abnormal security 2 Firm value is the net present value of the income stream plus the value of the nonoperating assets of the firm.
3 Europe has experienced many approaches to integration, including interoperability, alliances, mergers, joint ventures, horizontal and vertical approaches. A certain level of success has been recorded, although the multiplicity of the European system has continuously created barriers to efficient cross-border trading, clearing and settlement. returns around cross-listings when examined will show the impact of the announcements of cross-listings. If cross-listing has no impact on prices, the average effect should be zero. However, the abnormal returns around the announcement of cross-listing is the sum of an information effect and a real effect.
The information effect is positive if the change suggests that the firm's performance will be positive, while the real effect is positive if the change is in the shareholders' interest. The combination of real and information effects could bring about a wide range of results depending on the magnitude of the individual effects. However, the average effects of crosslisting ought to be positive.
This study considers the following questions: Does the market react to the regional crosslisting of stocks? What is the impact of regional cross-listing on firm value? To answer these questions, this study examines the impact of regional dual listing on firm value, concentrating on the announcement date and the actual date of the regional crosslisting of stocks. The study finds positive abnormal returns around the announcement date, providing evidence that firms benefit from the regional cross-listing of stocks outside their home country.
The rest of the paper is structured as follows. Section II presents the structure of regional cross-listings in SSA and describes the benefits of cross-listing for both home and host countries. Section III reviews selected literature, while Section IV introduces the event study methodology. The penultimate section presents the empirical analysis of stock price response to regional cross-listing. This is followed in Section VI by a discussion of policy recommendations and conclusions. Subsequently, South Africa has cross-listed 28 firms on the NSX (See Table 2 ). There has also been regional cross-listing between stock markets in ( There have been further agreements to cross-list among stock markets in the SSA region. South Africa has signed a MoU with Botswana, Egypt, Ghana, Kenya, Namibia, Nigeria, and Uganda. Nigeria has signed a MoU with Ghana and WAEMU, while the Nairobi Stock Exchange of Kenya has signed MoUs with Ghana, Nigeria, Tanzania, Uganda, and WAEMU.
II. REGIONAL CROSS-LISTING IN SUB-SAHARAN AFRICA: BENEFITS TO HOME AND HOST COUNTRIES
In SSA countries, regional cross-listing is beneficial to the firms and to the countries of both primary listing (home country) and secondary listing (host country). Policy makers of the countries of primary and secondary listings need the right policy handles to encourage facilitate and steer regional cross-listing efforts by firms. Through complementary policy based efforts, policy makers can set the stage for the regional cross listing of stocks and harness the numerous benefits that are associated with it. Apart from providing the avenue for cross-border trading in stocks, the home firm and country of primary listing enjoy a number of benefits, including (i) greater access to lower cost equity finance from a wider investor base; 5 (ii) enhanced business reputations through openness and more stringent financial disclosure; (iii) a reduction in transaction costs for investors through gains in market liquidity as a result of cross-listings; (iv) mitigation of market segmentation through a reduction in barriers to foreign investors that arise from regulation and lack of information; and (v) addressing of information asymmetries and enhanced corporate governance (Claessens and others, 2002; Faruquee, 2007) .
Cross-listing is also beneficial for the firm and country of secondary listing. In addition to increasing stock market liquidity, cross-listing also: (i) provides an avenue for portfolio diversification for a wider investor base; (ii) improves the employment level through gains from the expansion of operations in the country of secondary listing; (iii) enhances both the business reputation of the cross-listed firm and other national listed firms; (iv) reduces spreads on interest rates and debt securities by increasing the number of investors in the stock market, thereby reducing the concentration of investors in the money market; (v) increases the availability and accuracy of public information and lowers information asymmetries; and (vi) enhances corporate governance, and market transparency and quality.
Regional cross-listings in sub-Saharan Africa have been associated with expansion and the setting-up of operations in the host countries. In almost all cases, firms are large with a strong base in their home countries, and they first established operations in their host countries before deciding to cross-list (see Table 3 ).
6 Many cross-listings are undertaken to expand operations in the host countries. Almost all the firms that are cross-listed (about 98 percent or 42 out of 43) have set up operations in the host countries.
7 For example, East African Breweries, with Kenya as the home country, has a subsidiary Uganda Breweries Ltd in Uganda, its host country of cross-listing. Jubilee Insurance of Kenya has subsidiaries in Uganda and Tanzania; Kenya Airways owns 49 percent of Precision Air of Tanzania; Ecobank Transnational has operations in the Cote D'Ivoire (WAEMU) the home country and in Ghana and Nigeria, the host countries; Investec and Ellerine have operations in South Africa and Botswana; and the 28 firms that are cross-listed in South Africa and Namibia have an operational base in both countries. Cross-listing in SSA has been generally accompanied by an initial public offering and/or secondary market listing. Regional cross-listings in SSA have either been policy driven or market driven.
• Examples of government policy induced regional cross-listings are the crosslistings between (i) the JSE, South Africa and NSX, Namibia; and (ii) the East African Stock Exchanges (NSE and USE and TSE). Cross-listing of many South African companies listed on the Namibia Stock Exchange has been motivated by the imposition of capital controls on portfolio flows and by the domestic investment requirements set by the Namibian authorities in an attempt to keep the large surpluses of the country's pension and insurance funds invested in Namibia. By cross-listing, South African firms were able to qualify as Namibian investments. Similarly, the cross-listing of East African Breweries on the Ugandan and Tanzanian exchanges was linked to ensuring market access for beer trade throughout the EAC.
• Examples of market driven cross-listings are: (i) the West African triple crosslisting of Ecobank on the BRVM, the Nigerian Stock Exchange, and the Ghana Stock Exchange; (ii) the cross-listing of Oando on the Nigerian Stock Exchange and the JSE; and (iii) the cross-listing of Shoprite on the JSE and LUSE, Zambia. Irrespective of the reason for the regional cross-listing, it is beneficial to both the host and home countries.
III. LITERATURE REVIEW
A body of literature has studied the impact of the international cross-listing of stocks by firms from emerging economies on the local capital market (Domowitz et al. 1998; Hargis and Ramanlal, 1998; Miller, 1999; Hargis, 2000; Claessens and others, 2002; Jayakumar, 2002; and Levine and Schmukler, 2003) . 8 Domowitz et al. (1998) examine the impact of international cross-listing where investors acquire costly information and highlight the importance of intermarket information linkages using data from the Mexican stock market. Findings from the home countries show that (i) the impact of cross-listing reflects the costs of order flow fragmentation and the benefits of increased competition; and (ii) cross-listing is associated with positive excess returns that accrue largely to stocks open to foreign investors prior to crosslisting. Miller (1999) notes abnormal returns around the announcement date of American Depository Receipts (ADR) and also finds that market reaction is related to choice of exchange, geographical location and avenue for raising equity capital. Previous studies have concentrated on stock price reactions to first international cross-listing, especially ADR, and have been silent on the impact of regional cross-listing on firm value.
Unlike the developed market, studies on stock price reactions to events in SSA are scanty but diverse. This includes price reactions to earnings announcements, dividend announcements, stock splits, board changes, political succession, and connections (Gandhi, and others, 1980 , Cooper, 1982 , Parkinson, 1987 , Ayadi, 1984 , Dickinson and Muragu, 1994 , Omole, 1997 , Olowe, 1998 , Matome, 1998 , Osei, 1998 , Oludoyi, 1999 , Adelegan, 2003 , 2006a and b, 2007a and b and 2008a . Most results find that statistically significant abnormal returns are earned on the market around the events studied.
However, there is no study of market reactions to regional cross-listing of stocks on SSA stock markets. This study, which tries to fill the gap, focuses on analyzing the stock price reactions to the regional cross-listing of stocks on nine SSA stock markets cutting across 16 SSA countries.
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IV. METHODOLOGY AND DATA
A. Methodology
The study adopts an event study methodology to analyze market reactions to the regional cross-listing of stocks, which is the impact of regional cross-listing on firm value around the event period. Since cross-listing is a decision made at the firm level, the impact on firm value will influence the firm's decision to cross-list or not. Event study methodology has been used extensively in finance, economics and political economy literatures to empirically estimate market reactions to specific events by studying the reactions of relevant variables around the event window. The methodology has been applied to a variety of firm specific and economywide events (see Beaver, 1968 , May 1971 , Patell, 1976 , Bonnier and Bruner, 1989 , Fox and Opong, 1996 , Fama, 1991 , MacKinlay, 1997 , Adelegan, 2003 , 2006a and b, 2007a and b, and 2008a .
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The methodology is based on the assumption that capital markets are efficient and the effects of an event will be reflected immediately in the stock price. The main thrust of the methodology is that if an event contains information that alters expectations concerning future cash flows, the release of such information will cause a change in investors' estimates of the probability distribution of the firms' future share price and this may result in a change in the current price. The event study methodology is used to gauge the effects at the individual stock level rather than the market level. This is because findings at the market level are likely to be distorted by other changes taking place contemporaneously. In its application of event study methodology, this study follows the approach outlined in MacKinlay (1997), which consists of the following steps: (i) define the event and identify the event window; (ii) select the sample of countries, stock markets, and firms to be included; (iii) select the nonevent window to measure the normal return; (iv) estimate the abnormal return; and (v) test whether the abnormal return is statistically significant. This study adopts the market model, which provides a linear specification of the return of the given stock to the return of the market portfolio. This model is adopted because it reduces the variance of abnormal returns by removing the portion of the stock return that is related to variation in the market return.
12 The market model is specified as:
Where: R it and R mt are the returns on stock i and the market respectively at time period t. ε it is the error term.
Equation (1) is estimated over a period of eighteen months before the event to four months before the event to estimate the normal returns.
The abnormal return is obtained as:
The abnormal return is the error term of the market model calculated on an out-of-sample basis.
Abnormal returns are averaged across the observations for period t for all events N using:
These average monthly returns are tested for significance according to:
Where: Seit = [var(AR t )] with var estimated over the eighteen months before the event to four months before.
after the event (day/month +1). The normal return is the expected return without the occurrence of the event, usually estimated over a period of about 120 days (or 4 months) before the event to prevent the event from influencing the estimates. The abnormal return is the difference between the actual ex post return of the stock over the event window and the normal return of the firm over the event window.
In addition, cumulative average abnormal returns (CAR) were calculated for the five-month event window from month -2 to month +2.
CAR i (T 1, T 2 ) is the sum of the average abnormal returns from time T 1 to T 2 where . T a is the upper limit and T b is the lower limit of the event window.
These CARs were tested for statistical significance using:
with variance estimated over the eighteen months before the event to four months before the event.
This study also performs a nonparametric sign test of the abnormal returns. The sign test is based on the sign of the abnormal returns, and it requires that the abnormal returns (or cumulative abnormal returns) are independent across securities and that the expected proportion of positive abnormal returns under the null hypothesis is 0. 
B. Data
The nine stock markets of sixteen SSA countries with regional cross-listings, namely Botswana, Cote D'Ivoire/WAEMU, Ghana, Kenya, Namibia, Nigeria, South Africa, Tanzania, and Uganda, were selected (see Table 1 and Appendix Table 6 ). In all there are 48 regionally cross-listed companies in SSA. 31 companies have primary listing on the JSE South Africa; three on the Nairobi Stock Exchange, Kenya, one on the WAEMU Bourse Régionale des Valeurs Mobilières (BRVM), and one on the Nigerian Stock Exchange (see Table 2 ).
The sample size comprises seven stocks according to data availability for all the relevant variables (see Table 2 and Appendix Table 6 ). This consists of: (i) two out of the three crosslisted stocks with primary listing on the stock market of Kenya and secondary listing in Uganda and Tanzania; (ii) one regionally cross-listed stock with primary listing on the WAEMU BRVM stock market and secondary listing in Nigeria and Ghana; (iii) one regionally cross-listed stock with primary listing on the Nigerian stock market and secondary listing in South Africa; and (iv) three regionally cross-listed stocks with primary listing on the JSE South Africa and secondary listing in Namibia and Botswana. The stocks are spread across the nine stock markets between 1995 and 2006. Other cross-listed stocks were dropped or replaced because of the lack of adequate pre-event data for the nonevent and the event window.
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V. STOCK PRICE RESPONSE TO REGIONAL CROSS-LISTING OF STOCKS
Using the event study methodology, the study examines the impact of regional cross-listing on firm value, concentrating on the effect around the date of announcement or actual crosslisting of stocks.
The event study methodology in equations 1 to 6 is applied to the stock market data of crosslisted firms. The sample is constructed from data compiled from the Emerging Market Data Base and various SSA stock exchanges. A firm must have an identifiable announcement or listing date to be included in the sample. In addition, stock market data are required starting from 18 months before the announcement or cross-listing date and ending 12 months after the listing date.
Data on the monthly closing price and dividend are used to compute monthly total returns for each underlying stock, and price indices are used to compute the market returns. Data on closing prices, dividends and local indices were obtained from the Emerging Market Data Base. Announcement dates were not available for most of the stocks, and therefore the study used the date of listing which was obtained from the stock exchange directly or their official websites. The date of cross-listing is defined as the first date of activity on the stock in the country of secondary listing. To obtain abnormal returns, the study estimates a market model for each firm using monthly returns and a market capitalization weighted index for the stock market of each country. Market model parameter estimates are first estimated for the nonevent period (from month -18 to month -4) using ordinary least squares (OLS) regression. Abnormal returns are determined by the prediction errors from the OLS market model (equation 2). Parameter estimates from the nonevent window model are used to calculate abnormal returns from month -2 to month +2. Table 4 presents the results of the event study of the market reaction to the regional crosslisting of stocks. Abnormal returns around the date of regional cross-listings are positive and statistically significant. This shows that cross-listing increases firm value. The returns at the event itself are significantly positive. For month -1 the average abnormal return is 21 percent 13 For example, Ecobank gave birth to Ecobank Transnational Corporation and got it listed the same day on the three West African Stock Exchanges. Therefore, there was no pre-event stock market data for Ecobank Transnational. As a result of this, stock market data for Ecobank was used. Similarly, Nictus was cross-listed on the Namibia Stock Exchange at the opening of the exchange for trading without any pre-event stock data and so was dropped.
(median = 5.22 percent) with a t-statistic of 22.36. The average abnormal return for month 0 is 10.6 percent (median = 7.33 percent) with a t-statistic of 11.60. For month +1 the average abnormal return is 4.13 percent (median = 1.86 percent) with a t-statistic of 4.50. 14 Between month -2 and +2, a firm cross-listing on a regional exchange experiences a positive cumulative average abnormal return of 42.3 percent. The cumulative abnormal return is positive and statistically significant for month -2 to month +2 after the event (t=3.97). The result is consistent with the findings in Jayaraman et al. (1993) , Domowitz et al. (1998) and Miller (1999) Note: *,**, and *** represent significance at 1%, 5% and 10% levels respectively. ‫ﺁ‬ , ‫ﺁ‬ ‫ﺁ‬ represent significance of the signed rank test at 1% and 5% levels respectively.
The abnormal returns around the three-month event window (-1 to +1) are 100 percent positive. For the five-month event window, the positive abnormal returns are more than the 0.5 (50 percent) benchmark. The results of the sign-ranked z statistics for months -1 to +1 is 2.64. In addition, share value increased by 5.04 percent between month -1 and 0 and by 3.89 percent between the month 0 and +1. Share value increased by about 9.13 percent over the 3-month event window (between month -1 and +1).
Overall, the study finds positive abnormal returns around the date of the regional cross-listing of stocks. This provides evidence that firms benefit from listing outside their home market (Figure 1) . 
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To test for the robustness of the results, Table 5 presents the results of the event study of the market reaction to the cross-listing of stocks by firm and country. Abnormal returns for three months around the date of regional cross-listings are positive and statistically significant for all the stocks analyzed. This underscores the fact that cross-listing increases firm value.
However, abnormal returns varied among firms and among the stock markets of the countries in the sample. The highest abnormal returns are obtained from the cross-listing of Ecobank on the three West African Stock Exchanges. Returns at the event itself are significantly positive. For month -1 the abnormal return is 117 percent, for month 0, the abnormal return is 44.5 percent, and for month +1 the abnormal return is 13.9 percent. All are statistically significant at the one percent level of significance. This suggests that abnormal returns are higher around cross-listings in the stock market of countries where cross-listings are market driven than where cross-listings are government policy induced.
For Oando Oil, cross-listed on the Nigerian Stock Exchange and the JSE, the abnormal returns for the three months around the date of the cross-listing are positive and statistically significant. For month -1 the abnormal return is 5.2 percent, for month 0, the abnormal return is 10.4 percent, and for month +1 the abnormal return is 2 percent. For the events of the regional cross-listing of East African Breweries and Kenya Airways on the Stock Exchanges of Kenya and Uganda, abnormal returns are positive and statistically significant around the event window. For the regional cross-listing of East African Breweries, for month -1 the abnormal return is 8.1 percent, for month 0, the abnormal return is 7.3 percent, and for month +1 the abnormal return is 3.6 percent, and all are positive and statistically significant. For the cross-listing of Kenya Airways, for month -1 the abnormal return is 8.2 percent, for month 0, the abnormal return is 9.1 percent, and for month +1 the abnormal return is 9.2 percent, and all are positive and statistically significant.
The cross-listings of South African firms with primary listing on the JSE and a secondary listing on the NSX also yielded abnormal returns that are positive and statistically significant around the event of the cross-listing. For example, for the cross-listing of Afrox, for month -1 the abnormal return is 1.6 percent, for month 0, the abnormal return is 1.2 percent, and for month +1 the abnormal return is 0.9 percent. As earlier discussed, South African firms listed on the Namibia Stock Exchange have been motivated by the imposition of capital controls on portfolio flows and by domestic investment requirements set by the Namibian authorities in an attempt to keep the large surpluses of the country's pension and insurance funds invested in Namibia. By cross-listing, South African firms were able to qualify as Namibian investments. The abnormal returns associated with these listings are smaller than the abnormal returns associated with other cross-listings among other stock markets within the SSA region. The abnormal returns are therefore not "rent" 16 linked to being able to circumvent capital controls on portfolio flows.
The study also analyzed the legal and regulatory frameworks of the stock markets in the countries of both primary and secondary cross-listings to see if differences in regulations affect the magnitude and signs of the abnormal returns. Appendix Table 8 presents the legal and regulatory framework for securities markets in SSA. All the countries have a basic legal and regulatory framework for their stock market, as well as a basic legal framework and code of corporate governance. The legal and regulatory frameworks for host and home countries are similar for many of the countries, e.g., Kenya, Uganda and Tanzania; and South Africa and Namibia. However, all abnormal returns for three months around the event windows are positive and significant irrespective of the legal and regulatory framework of the stock markets of the countries.
VI. CONCLUSION, RECOMMENDATIONS, AND POLICY IMPLICATIONS
The study presents evidence on the stock price impact of regional cross-listing. The returns for the entire sample are interesting because of their large size. Although returns varied among firms and stock markets of the countries in the sample, they are higher around crosslistings in the stock market of countries where cross-listings are market driven than where cross-listings are government policy induced. The positive announcement period effect, together with the normal post cross-listing performance, shows that regional cross-listing increases firm value. To foster an increase in regional cross-listings, appropriate and complementary action is required by both firms and policy makers. For firms to pursue regional cross-listings that are market driven, they need to improve on corporate governance, minimize information asymmetry, increase their net worth and harmonize their accounting and reporting format with international guidelines.
Given the importance of stock market development for economic growth, policy makers need to give due consideration to taking the necessary steps to further integrate SSA stock markets. Policy makers of both the countries of primary and secondary listings need the right policy handles to conceptualize, facilitate and steer regional cross-listing efforts by firms. Through complementary policy based efforts, policy makers can set the stage for regional cross listings and harness the numerous related benefits. These steps include the following:
• Provide incentives to encourage corporate firms to consider the possibility of regional cross-listing. These incentives should include reductions in the transaction and approval costs of regional cross-listing and relaxation of stringent cross-listing requirements.
• Introduce policy measures that focus on shareholder protection and information, and the proper code and regulation of corporate governance. Strong investor protection and transparency are prerequisites for capital inflows. Therefore, such measures are important if the stock markets are to make external capital available to firms with growth prospects and lower the cost of capital (Demirguc-Kunt et al.
.
• Harmonize legal and regulatory mechanisms, such as bankruptcy courts and laws. This is necessary to enforce contracts and ensure minority rights protection by SSA capital markets.
• Harmonize listing rules, accounting laws and disclosure requirements across the region. Common listing requirements and rules will facilitate cross-border listings. Transparency and accountability could be improved through moving to a common financial reporting system and accounting framework. A common accounting framework can lower the cost of maintaining multiple accounting frameworks for firms listed in, or obtaining financing from, different countries within the SSA region. For example, Botswana requires companies that have primary cross-listings in other exchanges and secondary listings on the BSE to comply with some aspects of their listing requirements.
• Improve the regional flow of information and coordination and communication infrastructure to facilitate cross-listings. The exchange of information between stock exchanges should be facilitated as regional cross-listing deepens. Efforts should be made towards improvement of communication infrastructure in SSA. Information about the stock market should be disseminated on a daily basis as is done by the developed markets.
• Introduce regional integration policies that are aimed at removing artificial or policy induced barriers, particularly those that are legal, regulatory and institutional in nature. Barriers 17 to entry can compartmentalize markets and hamper market liquidity and efficiency.
This study has found that firms benefit from the regional cross-listing of shares outside their home market. Given the importance of stock market deepening in relation to economic growth, the policy makers and stock market authorities of the countries of SSA should provide incentives to encourage corporate firms to make regional cross-listing an important objective.
While the findings of our study remain valid, it has to be recognized that the current financial crisis is having a negative impact on stock market behavior through a stifling of investment, capital outflows and a shift of portfolio funds away from SSA. 18 In the face of this crisis, international and local investors are adopting a more cautious investment and risk management strategy. Risk was previously managed on historical data, but investors are now moving to a mark-to-market risk assessment/management approach, which is forward looking. Risk aversion and changes in risk assessment approaches will significantly slow down the speed of the market's response to cross-listing as a result of weakened international and local investor confidence in the stock markets.
To minimize the impact of investors' increased risk aversion and of the slow market response to cross-listing, policy makers should focus their efforts on:
• improving corporate governance laws and practices, • minimizing information asymmetry, and • harmonizing legal and regulatory mechanisms to ensure contract enforcement and minority rights protection by SSA capital markets.
APPENDIX I. MODEL SPECIFICATIONS
The market model is specified as: where: R it and R mt are the returns on stock i and the market respectively at time period t. ε it is the error term, a i , b i , and σ ei 2 are the market model parameters.
Equation (8) is estimated over a period of eighteen months before the event to four months before the event to estimate the normal returns.
The abnormal return is the error term of the market model calculated on an out-of-sample basis. Under the null hypothesis, the abnormal return will normally be jointly distributed with a zero conditional mean and conditional variance σ 2 (AR it ). Where: L 1 is the estimation window which is the number of days or months used for the estimation and ¯¯R m is the mean of the market returns. If the estimation window is large, it can be assumed that the second component to the variance of the abnormal return is zero.
Abnormal returns are aggregated and averaged for period t for all events N using: To draw overall inferences for the event, average abnormal returns can be aggregated through time and across stocks to obtain cumulative abnormal returns (CAR). CAR is defined as: 
The variance of CAR is: 
The null hypothesis that the abnormal returns are zero can be tested using: Note: *,**, and *** represent significance at 1%, 5% and 10% levels. 
